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#l£tB^-;/ K10 0 ^KKl-r^/caex^Iili^fi, ±IEl!iaim^l 4 2, 1 4 2, — tw^gljtc 

thmmJE^en*n-r^id:mmaensp¥^2 5 CM-tnii 3 kh^) t,±iayx;no3 

,103, -K*j-l6j1-&*j-|p]® 2 3 a i:*&--g-o2t[6]W2 3 a -C?fcr8?>*3f 

2 o o £3t#-r&*nejm«2 3 (is 1 4 khi^) i:, ^<b^$^rv^ 0 

[0 0 7 8] 

etffimffiMi¥i£2 5ti> atmmni 4 2«^o^TxmK£eP;!jni->s>^T;*.m 
M3 0 /^^T^mjE^MLTP±m^gi-^>m'ati"^^^^^mjE^ia:aim®i 4 2 

^fllfln-f &ti:aimi!Ii2 9 ^-5-^-P^I!±ajm@l 4 2 H^j-jSLT'ffix.Tv^o *4 T 
^113 OM5tfflI^2 9(itt©thtBlSl 4 2, 1 4 2, 

^ i^^tc(±ithmmii2 9 (ii^^ptmmai 4 2, 142, -lisuK^^miE*- 

[0 0 7 9] 
[0 0 8 0] 

-cetmm#i4 2, 142, -i@sijKep;&ni-ao z<ot %<Dm.m. , m±.vi±>xiz<n&\ ! ¥*m 

[0 0 8 1] 
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^-y. 12/ 



[*4] 




ykd 



2s Q 



(D 



fc/*U y :»»0*1B»* [N/m] > eo : [F/m] > d : /X;i/ 

E# [m] ^ h: y X;v-3fe*tHBBai [m] > k : ;X;Hti:WtSJtflSEi (l. 
5< k< 8. 5) fc-T&o 



— w*w*fc, ^7xtEi±DC3 o o [v] -eep;bn£*u u l o o [ 

V] t?fil**t*o t£oT> Rtai^RSoa*«JEtt4 0 0 [V] £&&o 



itlfi]««2 3li. yX;vi 0 3, 1 0 3, -KM:&*tlfi]W2 3 a *«;i-C:fe »K 
S*t|6]®2 3 a «fc d K^*t2 0 0O^S:fi do /X/H 0 3, 1 0 3, ™<r>%% 

Wh-ftnWm2 3 0Ml"IiS2 3 a t-COggSKi. —mt UTtil 0 0 |> m] fcUfc^S 



t, /N';V^mJEoenilDB#^{±-€-tL-rtLOy X;H 0 3 <D$cfflUkttfilM2 3 a£?>[iK£. 



»#ttBi^y KlOOIt yX;H 0 3, 1 0 3, •••Ojg«/MfcfcJ:&*-*L* , *L 
o;X;H 0 3, 1 0 3, -fte»»-C«5«»*+Kit t3m#3£JK£&#*£^i£iiai«>i£ 
m*lTd Cfc*»5>, #1*1**2 3 t kifc^OtLffi^T *) ii:(inT^t?{± 

/X;H 0 3, 1 0 3, -fcttftl**2 3 £: OWC^#m* J: &^IWr*>*L 



£tf>ifcfla±tti^y K10 0i:fti&?MMiU^^ K10 0 tf^tiiffi 



. MO0Jt LT{±> *tt#atl^ tR. COChs H B r > HNOa. H3PO4, 
H2SO4, SOCh, SO2CI2. FSOsH&^tf^tffctU*,, LTIi. 

n-yn;V-JK ^vyn;V-;K n-7*/-;K 2-^^^-l-^ 

n/<y>— /K t e r t y 4 _ f- ^- 2 - ^ > * / - >K ^ ^ ^^7 ^ - 

V ^^Ox-x^ ; 7-fe h > h > N 2 - * 4 ? J >\ 

»«;3rBft*?->K ¥|xf^, BfcBM^/K fttxf;v, ftK-n-^-f-^, ftBKv 

■f-;K ^Ifi^f^ vn^xf^, 7^Hy7f;K 7 * ^vxf-jK IfcBfe 
yxfjv, #tBftJ-f-v>. li/nifvy, -tnyj^T-fef - V. ^f^^JUfh-^ 

; - bn^^>, xvhn^V-tf^. 7-feh-h'JJK 7 , nk , i-F'j;K X^W-MJ 
;K A*Vn-HJ)K ^>V~MJ;w xf;V7r/> y*xf;V7^> xf l/>y*7 5 



10 0 8 2] 



10 0 8 3] 



[0 0 8 4] 



[0 0 8 5] 



[0 0 8 6] 



[0 0 8 7] 
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: 13/ 



T-V>. N-^W^TA N, N-v^W-'J'A o-WW>^> p- 
f;Wy>, ^'J^A e'Jy'A «-VfnW. 2, 6-^^>> 

b\ N, N-VifWATU', T-b h T 5 K> N->f *7-feh7 5 K, N-*f- 
fl/^ne*V75K, N, N, N' , N'-f>7^f;Ht> N -> -f-ZHf n 'J K > & f 

;i, l-y^nirA l, l, l, l - h y 9 n nx,? 

1, 1, 1, 2-fh?^ooxrA 1, 1, 2, 2-fb7^nnx^y, ✓O** 
nnx^>, l, 2 — vy" n nx.-f-W (c i s — ) n f b7^nnxf 2— y*n 

n^^^^ i-^no-2-^fJi'7'n;r/, 2-^nn-2-^f ^/oyO, ^n^ 

[0 0 8 8] 

, yX^-eBttSO^fS^i-Si^ftft^tt^Sr^ttf. #K«R«fiftv>. PDP. C 

&o Mz-tf, It, (Y, Gd) BOs'.Eu, Y0 3 :Eufcfc\ 

^-fe^Tfe^i: UT> Z n 2 S i CU : Mn, B a A 1 12 O19 : M n„ (Ba, Sr, Mg) 
0 • a - A I2O3 : Mn%£\ W-feUbfrfct UT. B a M g A 1 14 O23 : E u > BaMg 
A I10O17 : Eu^^^fbtt^o ±RoB«j»R*SB««t#±K3aH^««f$**fc 
%M>*4 yy-^tikM-f&tOiPUt Lv\, ffiv^tt*^^ >y-t Utli, mz-& 
> x.^;i/-fe;i/u-;^ ^^-fe^n-x, xho>t;vn-^, S®-fe;vn-^, U'n^ 

9 'J U V- K 2 - J.^;t/^3r->;v^ • * 9 9 V 

9 ^ >J * y* 'J V- h • Kn + i/Jtf-^pC ^ ? V 

if<7) (^*) U ;V#Jffii3 it/'g-O^JSm ; * , 'JN-^V7*ne^7^ 1 J;V75 K, *° 
UN, N-^W^'J^U'i^'J C**) 7* U;VT5 K#J3g ; 1/ 
7^'jnxHJ;v-^fl/>*l^> vy -vl//f>t*S^ x^v^- 

v y v y^#^ ifoxf 1/ ;^fi/>- n-7*f-**9*v 
^^fv^'7^ 1 ; ;v#J5i ; ma, 7Fma<D&n# 'J^r ;v#j§& ; * >; 7"* e 

; isje*V3R»JB ;#Vt7U* >3M« ; #V fcf-;i/*;wv-;K *-y 

t5>^7? KWRifllXttlB ; ^7^fi ; #V k*x;V7)V3-;VtlI^^)7 

; *° u ^f- i/j'^'ja-ji', y 7*0 tf v > y* i?£> #'J7^w 

>^y 3-;v ; ^'Jx-f^'J ; SBR, NBR7f^X; Y V > ; T 

A, 7 P ;V9>. T 7 t?T n-*^Mf->#A, ifTifA^ 

„ c**> % 7^t*5>, #am^S> n-^x^-^. ^:^^'^<, aoO, ^a. 

[0 0 8 9] 
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^-i?: 14/ 



J&fc CRTOS»M, FED (7-f-^Kx$r>g>If ^^l/>f) 
^•^vHJni) > MTV ffl*'*— 9— (^9 7^vpJ^ L 

Smtt^-^h (El*, T>fi-) ^7 7^^Ii 

t Ltli, ffl#8i«U (7^;va, ^TOk fflWTOk £aep 

ioxffl^t LTtitt**r, m±tt*z<7>*mMMn*m^tzi&Jfi, /u** 

[0 0 9 0] 

tRflastm^y ki o ooiitMKo^tisiit^o 

[0 0 9 1] 

jftflcttffi^y K10 0 *rt!Bi"*-J&fc«\ ^»7t 1 0 2 fc;X;v7U- M04 *SU* 
K»3tLTtf»fc, ifc^fldll 0 2 <WgM\,z; X)V-7V- M 0 4^giSSttltfIv> o 
[0 0 9 2] 

^Mfii^ii o 2*nM-t2>izte, t-r, tiiii o 5> m-ommmmi o ewm 
— (ommmmi o 7£n&2£i-&£ tic^*^^>my;v3>^a^ (pzt) vmmtt®- 

[0 0 9 3] 
[0 0 9 4] 
[0 0 9 5] 

-e^>^> *«j*»j«i-*«[aRiai 0 6, io 7Kmm**>o£^<ommv>jjmfc£ 

afe©»ifr&»?- ^moi *»iv> jr^icfM $ %txt£%> mmmfe 1 o 2 7& s m^$ 

0 fir, 0 5 Kum^Mi 2 2 £H£*Mttf> ^tL-r^om^i 2 

4W-^i5^tSttiC, 2 4 04feJ»«S*e*iL**-> 1 2 3 fcSte"*-*. 

[0 0 9 6] 

— 7j> J Xfr-fV- Y 1 0 4 **Jt"t*K»±x il 6t:^ti7t^ Jfftt^it 

1 4 1 fcHSMtL (£©B#j£TI±*/f*«l 4 1 \z te&&<DMMll 1 4 1c, 14 1c, - 

«1 4 loMl 4 1 a— liH*«ttm 4 2**JSRU 7* h'J7^7 7^-ftCJ: 
cti©|«ffi|14 2 , Kl/^H 5 0, 1 5 0, -tflStS, 
iz&&<DV s JX Y 1 5 0«li> ^MiltrthmmSl 4 2 fclEISll 4 4 

•Ci^U iffi*R7*otUv»#, ft»tt*tLTv>4, 
[0 0 9 7] 

#:v>T% mH 5 0, 1 5 0, -t^X^tLTitttI14 2 , *xyf V^t 
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at. iittii 4 2'rt*^#drax$*L-t. m^tfcttim^i 4 2, 142, -wm.w. 

(Ol£iai 4 4, 1 4 4, «Vy^M 5 0, 1 5 0, -£l&*-fS ( 

gi7) , i©i-5^im ^**ig&im^aix^£^Tm^i±tam®i 4 

2, 14 2, -^JfcfttMLtV^^, ;X^WH04^»#^ o 
[0 0 9 8] 

^t?, ctL«bittmm@i 4 2, 142, -xrfcttfeBjBii 4 4, 144, -o^t 
«it^^taT, i«i 4 logn 4 1 a-ici^^ n (mit&mmm) 1 
4 3'ij&&tz (mi 8) o i«v^ni4 3'ii, ^it^ctia^u 

a-C*o-CfeAv> 0 V y ^ M 1 4 3 ' liljfcttf l* 1 ^ ^ ^> fOlUftfcUttPM 
MA. SU8ft^S^/5 s }fJ 

[0 0 9 9] _ 

p;X;H 0 3, 1 0 3, -«:W«$«o V5>*h*14 3 

•j&*#e;sw»^jct±. VvX MBl 4 3'Kii$v»-na:m«fiii 4 2, 1 4 2, -ofl^ 
14 2 a Cl^o/c^^i^tS*?^^ fc fc, ttfcO/X/H 0 3, 1 0 3, 

hm 1 4 3'lcj3V^T«i!c^yX;H 0 3, 1 0 3, -fc i 
- -e ®^tf-A\ h^U-ft'Vy^ MB 1 4 3' ZmytZ J £2><n-Zte f <£<- W 

[0 10 0] ^ 

Jfcv>T% Vv* Mi 1 4 3Ta««*»*t*i k-e. W^HH3'*«f*i:iB 
C£ff^-eit*£^ 3&K14 1 i:*fLT2tU^MoyX;v 1 0 3, 1 0 3, 

(in 9) o hi 9K*v>tii, nmmxximnitmx. 

[0 10 1] 

Mil 4 3 'OfHBIBfcttJRtti* <&K^1 4 HHfclSj*dfco*L-CflB 

/Jn£ < VyX H 1 4 3 '^^vM^i^^ 2fe«l 4 lfflfclfij* 

9tzotLT@^§ <^SB&R^XtiB&R^^>'^^l 0 3, 1 0 3, 
»-?>ii:^^o l/^ 1 4 3'«U fOfVv^ T»Jf 1 4 3*£ 

m% • mktZ>tzW-QW®L<o; Xflsl 0 3, 1 0 3, k*T3^*tTV»«fcJe>, ?£ 

[0 10 2] 

^v^r% 7* b 'JV^7 7^tti:ioTHSl 4 lO»Wl 4 1 b KVvX Mil 5 
l«j£-T& (112 0) o fffitL^ouy^ M15 i<03^ttt. »dI?L 

14 1c, 141c, '»b%ZUfrfr&^-CWinLtz : &Vlb%'DX^Zo ZLX, VvX 
Mil 51 £-7** t LT, *K1 4 1 ^xyfvn^J:, ttSfeomaa 1 4 1c, 1 
4 1c, 1 4'1«$^ ^fU^Hl 5 l*Bfe*"t4 (02 1) o £ 

y X)\s-7V- Y 1 0 4^3t$tLS 0 
[0 10 3] 

&BU 4 1 tzrtJ&ZtLtz-Kmill 4 1c, 14 1c, 1 02Of 

fl-WlO#*ft»ft*JH 0 1 K*t|6j$-£-C, ft£«|jftl 0 2 0HS®^«*ei 4 
Ml 4 1 b*«##J^»^* (H2 1),ifc,i«14 4 I 14 4, ft-?*LK 

1 0 0**»«**t*o 
10 10 4] 

^^t£cr/x;n 0 3, 103, -(omm^MMMLX i, &v> 0 Mx.ll 
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16/ 



it4:KVX;H 0 3, 1 0 3, ^Tf* & ■? CLti^l, y 

XJH 0 3, 1 0 3, -4iiL^:-S-tiW^^?Ll 0 3 a^rW^ htv^^ 
L«;X)H0 3O»:iIl («x.lf, Ni, Au. Ptf) £3&j£U 
&JK§|fc7y£^»JKfc-o#*M ? i 0 «S^&@7K®l£M-f - t "C7 X;u l 
0 3, 1 0 3, •••03aB* , jB>M£*^ri"& i^:U4 (y X;WL 103at77^ 

//m^PTFE, F E P f ^^-y a > ^vMi^' - 7 ;V t nil(: 7 ft L 

X/N'-^a >K£v>-Cl±, i*Oftv^ F E P O^^t L V^ c f?)f 
^A-ysyCiSV^li, fa*'«#tiI^)MDF FEP 120-J (54w 
t°/cu frfrWO x *iW-?*^1±K^7n/*>XAD9 11 (6 Ow t%, Tjtfrtfc) 

F 2 'J 7 ^7 7 ^ -ffl bffl*''J v - ^ 7 ^ttimi-e, **V 

[0 10 5] 

jeJL±o*jt^fto i ^ uy^ni4 3' *m7fc • mfa-r&^t-e, ; x;v 103 

, 10 3, -tffMt^«t\ ;X)H 0 3 S>3§MK^©S$|fcte* SBSa* K IR7^f> 
-^y K^OJtJo^^v>"r*iJ&3pJ-C*4o ^x.f^#§B2 001-6882 7 ^<2r#K£>& J: 

[0 10 6] 

^#q±m^y K10 O^Ii^M^Mffi^y Kl 0 0 offlUBBtfflS&ffclwO 

t*oT, 112 2 (A) «qtm*tT*>*V^MT'*l9, HI 2 2 (B) liP±iti#iS£7F-f 0 
[0 10 7] 

tt^>7°C«!:oTtMAni 1 9M^-*-;V K 1 2 0 *^LT-£*l*'*uo/ X 
T'^*L?tl^M7^1l3 ^-K-rtLOIttmW* 1 4 2 ^Lt^7XtE# 

»«c»cepin$^rv>* 0 ^i^tlf> fcifctt^m-r ww;x/n o 3 

0^jft»tc^v>T»«[^J:*IHI^^a^>-^*^* , 5^*$iT'& (02 2 (A) ) 0 
[0 10 8] 

fLT, /X;H 0 3, 1 0 3, -Od *>ifcfi8§&B±ffi-f-S 7 X;H 0 3 fcov^Ttt. ftt 
ffimBEm^2 9KJ: ») ^^^«ffi**l±fljm« 14 2 ^^LT^$i:ElUlI$tL^ fcttKs 
to^^«JEnraJWL-C«Mip*®l 2 n:i;>°;v7s^E^PiiD$tLl)o $Q$im® 1 2 1 
K/N-;vxmffi;W!ra£*i& liill 0 6,1 0 7 ^ULtMftl&f^ *;H 0 

i £ *ik J: •} jft^ttjf&f - * * ;n o i fo<nm%L<vj£titfVi1m 

■fho lot, ;X;n o z<offi»M\z&\<*xftmz.&\&\*1z&&<o*-***iffifiLZ 

^-i>o jEiw, «u*pm 2 1 ^^;vxmj±7& s enijn$^s^ti5i3rR^niitmm^i 4 2 k 

U ovH't±MoOT5S*^^LTm/jN^^I^«M^ti:m$tt^ (H2 2 (B) 

) o 

[0 10 9] 

X;H 0 3 0^flS^c^v>T^^(H]^^S^7 v i^^^^^^ ? ^$^^^ t h t ic, 
gAPl 1 9JUJ e ^-*->l'Kl 2 0 ^^L-C^^StmU^yX^l 0 3<0/X;H*iI 
ftl 4 5K»iSm^4. 
[0 110] 

±mnwei±nwMU 121 K^;v*mjE#TOn£^£ itt-tiii 1 0 6 , 
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1 o upB&LrmWLmm** o i*>*aw**i*L;fc**, itiiin 2 1 
;v^mj±^nin$^^> t t-cft^iM 1 0 6 , 107 #JDU6LT»ifr&&?-**>i' 1 0 1 

1 4 2 ^/N-;v^mJE* s enin$*t-cv^ft^ti«]i9^i 2 1 K^/i^mjE^epinsft-cis 

fb-f. RfcfflLfcv»BNC*5V>Tlifcffim«l 4 2 fc/t>f T^mJE^ePin^tt-CV^I^HttSllffil 
Ml 2 1 iZ'ifrXWE.WtiMmZtL&o ttz, VW^v VMZWlJj&t LT. /X;H 0 3 

i ») ^T>6 s o^g-e{in±mL=&v^mjivo^ti:mmffii 4 2Kftitjnu initi 2 1 
[0111] 

Sfc. E** : pC**ifc£PMSl 0 6, 1 0 7(:iotiMf^^;H 0 1 
[0 112] _ 

m±o^#R±m^^ k i o o o&m-xmt lx\*. ix.tfM2 o o KWfcWrtt-is 

v»T±JEifcftHifcffl^y Kl 0 0 ft&HNtl 0 2 hJXfr-fV- M 0 4) 

2 0 0fc#LT**tttfc5&»$-£^-^ ftiW;X;H 0 3^#w**e>a^»t-ift 

i#2 0 0?)iili«$ti4o »^X)H 0 3, 1 0 3, BlfcfcoT 

&?!l$*tTV>&^k, yX;H0 3, 1 0 3, -^Ji:*f ltt^fciS^|6]i:it2 0 
0 £^f&£-£oo, *-*L-r*L<7>y X;v l 0 3 ©$fc»«*&»f*WK»UK*ltttH1"* £ * K 
iot, ^*t2 0 0O*T5^#WLfc*»l* , F5' h =&^>^^^ - >"Sr**t2 0 0 4>«Wfc 
^-rSifc76 $ -e§So Tgt^ftfctti^^ K 1 0 OKttlMfcO^X/H 0 3, 1 0 3, -rt s i£ 

it&fl/cv***:*, /^-v^KMnii^iSo tfc. ifcmtm^ ki o o 

[0 1131 

&±<DXi ±Eftfrettitt^y KlOOli, f£3fefcfcvMft/.hStf>>'X/W 1 0 3 K £ *) 
X;v (^x.tfrt#10 0 l>m] ) ■t?ttittm^55'f-*«flE3& I W<*«)arT*Sfe±ilfcm?P 
[0114] 

<-MfrMx3fcfti*« UfB^m^ittfO. 8 Om] ) KJ:&i#i£Olitffi*^3IL 
[0 115] 
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[0 116] 

S^K, J X)V 1 0 3, 1 0 3, -O^f ^M^tt^LTv^fc*^ M^thffil-^ 
^lf«:;XjV1 0 3, 1 0 3, ~-\H<0 : m%.tfmtiXffi,fatz *) L&v> 0 ;x 
;H 0 3, 1 0 3, -(7)^^7Rtt^*"tTv^^i6, /X;v?Ll 0 3 ammzmWLtf 

imi-zztxwLffivvtmbzm&wzRtt-rz t *>&^ 0 ztz, /x;no3, 103, 
••• <r>mm ^mtki* *^-t zztx, n±tB <r> m ks&s zttz * =.t,u * &mm. & a w.xw*j& 

[0 117] 

£<bi^ ZM~ii<D; X;n 0 3 rtoM^/N-^^mJE^epjijn-t-^ofctJraBt^y x 
;n 0 3i*jo}#m::jE:fr£*nx.Tv^^i^ atasmMi 4 2 Kepjjnsn&^i'xmffi^lg; 
mEE^^oT^. $ui§j7& ? i±ai$*i& 0 -oz*). vt&i,zm'f2>'m]±'t>m<%t)&gxmm± 
&&^mtzivx^tzffi:4^x<7>sX)i'i l z£zmmo\±mz'&&± 19 i>&m,i±.xif 7 z 

[0 118] 

«\ ; x^iftmmi 4 5<DftmKmmztm, *:<D±frt>mmwkx®.mLxi>&^ 0 ft 
-r, z.<Dn,mzmj±*fPimi-z>ztx^ itaiiii 4 2 n«t ^mm^ua^tix^^m^. 

[0 119] 

ttz, i±mmj±m\i^2 s^ii^^LotbtBrnm 4 2^/NM7xmi±^#B#ensn 
1 4 2^oiiiadtw^i-^MiP§r-#p#«X(i^M^^^^^en*ni-^t*^^^®^ 
^^mM^-e*'9> mmo^mirz&m*±®&m®Mtxi±mmj±*tmLx^xi> 

[0 12 0] 

mM\mTo^^Kx^^t^mm^m^xmmo\±mit^mt^^hftx^tz 0 
[0121] 

[Sfc5] 

2 (4) 

Acimmm\inz£ n ^ X^m^hOWM^^^mt-t^tzib^m- 
mmiZ^^^^ [m] "CfclK Ac=2rr 7 h 2 /eoV 2 -e^i6ibtL^, 0 
[0 12 2] 
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[*6] 



e 0 V 2 (5) 



[0 12 3] 
H&7] 




(6) 



^n^-cji. vttK&^xmti-rs x/uo««*w#*l, 

scht, £f£J&-f sct^-el*. 

[0 12 4] _ 

•r 3ft * *(H t <?> t?J^T a o 
[01251 

[0 12 6] 



[0 12 7] 
l»8] 



dT% q : yx^5te»»tciijfe§*ts«?!f [C] „ eo : 1^ of 1$ [F/m] . 

e • mU^mmm [F/m] . h: yX;V-^W^lS^I [m] , r : y X/I/ftS&OiKSO 

#@ [m] . v : yx/ufcepanffcifeWE [v] -e**. « : yx«^fcW^ 

JfrW5£3fc-C, l~1.55|IJg<7>f6£IlX , K fi:d<h©tiSKlSKt&4. 
[0 12 8] 

[0 12 9] r y _ 

it, fi^^X*^4fc3»«Oia**S*R [m] fc-jE^-f*^ 
[&9] 

Zoc JUR (8) 

-e$3Lhfi&o £iT*k : Jt«Jfe*-C, ;X«4^:J:»)I4S^ l.5~8.5«K*> 
4fi*fc«K ^<*>J#'&55BjKfc%;l'b*L*o (P. J. Birdseye and D.A.Smith, Surfaces 
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